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© Thermosetting polyester ifroys and coating compositions therefrom. 



© Thermosetting polyester alloys and coating compositions therefrom are provided which 
l^mocrosslinked product of a first polyester polyol ba seQolyi^r system w«th a second free-rad,c*Ily_ 



a »°VS and coating compositions in 
N -SS^^ good comprise between hardness and ^«^^ 

Sgood solvent resistance, and may find particular use in industrial applications such as ,n the automotive on-tane, 
off-line and coil-coating fields. 
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Thermosetting Polyester Alloys and Coating Compositions Therefrom 

Background of the Invention 

'■ '" e8en, " °— " 9 

obtamed when the various polymer systems are crosslinked separately 

accompfisrTd bVeS ? *" co +° moc ™ sii ^9 * the various polymer systems, which is normally 

of SS^^ ^ 9enera,,y known in 1,19 "» 38 ««P«W by the disclosures 

ImSTy rd^o f ^ — - 

hereby incorporated by reference herein for all purposes ' A " * referenCeS ^ 



Summary of the Invention 
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(1) the first polymer system .s a first thermosetting polyester system based upon 

(a) a substantially saturated polyester polyol as a binder and 

(b) a crosslinking agent for the hydroxy! groups of the polyester polyol: and 

homocrosslinked 6 a " d SeCOnd po,ymer svstems are simultaneously 

nrJUl ^ a ^ ncor P orafc * Terences disclose a large number of systems which can be utilized to 

%zz n^mz." tom ' read,n9 01 8,6 toii<min9 * ■*»«• » •» 



Detailed Description of the Preferred Embodiments 
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honKWt-J^P system is a first thermosetting polyester system based upon 
/ (a) a substantially saturated polyester polyol as a binder, and 
% b a crosslinking agent for the hydroxy! groups of the polyester polyol. and 
(2) 1 seS po ymer system is a second thermosetting polyester system based upon 
W « .SSSi — b.e. substantia.* active ^^^"^ abou t 10 

first and second polymer systems. hwH mvvi nrouos-containing polyesters utilizable in 

urethane linkages in their structures. substantially saturated. By substantially 

As generally described above the polyest er ■^^ n ^£^ZL^ «h as ethylenic 

""Eh polyester polyols are well-known in the art as exemplified by. e.g.. EP-B-0111986. which is 
JSlSKLli ^rein for all purpose, and need not * "J^—* may be menfoned . 

As suitable crosslinking agents for the hydroxy! groups of *epo^lJ po^otem y s 
wide variety of isocyanate and am.nop.ast b *^^ aBphatic. 

K B '° PaZ'iarly preferred of the crosslinking agents for the hydroxy, groups of the polyester polyol include, 
for example, blocked triisocyanates and melamine ba* * tem include , for examp ie. the 

discussed in the aforementioned incorporated reference , injtiator for the crosslinking reaction. 

Particularly preferred are poiyallyloxy groups-con am.ng "J^T ~„ Such p^yallyoxy 

46 ence herein for all purposes. i„„ an « rt „ fl «> oroduced bv co-homocrosslinking the 

The polymer alloys in accordance with the present mention are P™^*£L R meant ^ tne 

first and second polymer systems at elevated W^ 1 "-*^ as generally 

first and second polymer systems ™ }™**»™Z^^ that the first and 

described above and in the previously incorporated references. It is preferred, now 
second polymer systems are simultaneously homocrosshnkeo. ^cations and are well-known 

The crosslinking conditions are those normally ^J^^T^S^^ ■ number of 
to those ski.led in the art Of course, the crosshnkmg cond*ons w .1 v^jjj^jj coatjng 

a P p"pn?te crossing conditions based upon these and other we « f *ors ^ 
P %o P r example, for online suitable 
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gloss impTO.no ags* M ££. ^ W C ™° 1 a9enls ' eomMion I****™, 

fo, proton, X^SSS^^SIZT °T C °"* i0 " 8 85 *« 



EXAMPLES 
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« h ^5 S>7:^ *> - NCO cross,!, 

polyester alloys in accordance with tii ( I free - rad,ca,, y initia ted crosslinked system. The 

^^Wrt^aS^^J?^ ' nVent,0n W6re Pr0duced b * vari °"* ^binations of 



40 Preparation of the Polyesters 
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(A) Polyester Polyol A 



45 



3 **■ C °' Umn 3nd - Gained under a nitrogen 



19,29 parts by weight of 1,2-propane diol, 
15,87 parts by weight of neopentyl glycol, 
2,86 parts by weight of trimethylol propane and 
so 0,05 parts by weight of dibutylHn oxide. 



The temperature of the reaction mixture was raised to 100*-115* c and fti cm k L 
aod was added, after which the temperature was again aised * ^ JE! \ ™f 

until the acid number (expressed in mo xnu r^I? !. 77 C and ma,nta, ned in this range 
exchanged with a wate nSSr 2 P 2 reSin) fe " be,OW 20 - The colu ™ was then 

•■^ «»m^ 3 P3rtS by ° f a "** somatic 

to the reaction mixJe. ^Cl^Z mTnZ^ 5W? ^ ^ Chemica,) was added 
at which time the Irmpe^^S^TS?? 1 * « Unt " ** add nUmber fe " be,ow * 
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of 70,1 (expressed in mg KOH per g of dry resin). 

5 

(B) Unsaturated Polyester B 

Into a reactor provided wHh a stirrer, reflux condenser, incorporator and thermometer, and maintained 

under a nitrogen atmosphere, were charged: 
to 28,51 parts by weight of isophorone diisocyanate, 
15 75 parts by weight of Solvesso 100, 



IS 



20 



PMA (80/20). .^(nsn'r while 35 33 parts by weight of a polycaprolac- 

The temperature of the reaction mixture was raised to 50 C, white ^ i pan ya a 
tone diol (commercially available under the trade desig Jon Ca P a*> from Inter^ e was 

period of two hours. The temperature was. then J^S^iuUn dilaurate solution was added. 

wTrlidWc maintained at this level untill all of the NCO AW « "J*- 

Unsaturated Polyester B had a solids content of 80% m the solvent blend. 



Individual Systems 
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(1) NCO Crosslinked System (S1) 

diluted to 80% solids with Dowanol PMA. 

A coating composition was prepared from: 

42,08 parts by weight of Polyester Polyol A, /Mrn . nH _ 0 m 

8.59 parts by weight of the polyisocyanate crossl.nker NCO£ H - 0 80 ). 

40 Kronos), 

1 8 97 parts by weight of Solvesso 100 and 

d ° Uble ( S b Surface Hardness - Persoz pendulum method, expressed in seconds. 
(C) Gloss - at 60* , expressed as %. 

TSStost »*««» crack, ^pr^d as *. numt,, of T accrdina to toe BOCA T7 norm. 

expressed as %. 
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5 seen m both cases, system (i, produced a relatively hard but brittle coating. b& 
(2) Melamine Crosslinked System (S2) 

A coating composition was prepared from: ^y<*"dmia>. 
40,91 parts by weight of Polyester Polyol A, 
15 6,65 parts by weight of the aminoplast crosslinker 

^Sl^^^^V -tonic acid (commerce avails under 

• solvent blend ™ Cyanan,id) in the Solvesso 100/Dowanol PMA (80/20) 

on Iftf^ b l We '' 9ht ° f 4,18 ^wnwntfaned flow agent solution, 
24.94 parts by weight of the aforementioned Ti0 2 pigment and 
25.68 parts by weight of the Solvesso 100/Dowanol PMA (80/20) solvent blend 

(3) Free-Radically Crosslinked System (S3) 

A coating composition was prepared from: 
39,20 parts by weight of Unsaturated Polyester B. 
35 4,70 parts by weight of the initiator/crosslinker, 

0.21 parts by weight of a 6% solution of cobalt octoate in white spirit, 
0,79 parts by weight of the aforementioned flow agent solution 
0,12 parts by weight of vinyl trimethoxy silane 
23.53 parts by weight of the aforementioned TiOa pigment and 
^SZV***?*" SOlVeS8 ° 100/Dowa "°' PMA (80/20) solvent blend. 

reported in Table I. and the resuTts or t^lL™ t 9 ^P 08 * 0 " 8 ""der condition (a) is 
both Tables II and 1^^^ be seen in ST* C ° mp0Srt,0ns cured u " der c °"ditJon (b) are reported in 
coating. ^ b0th CaS8S ' system W P rodu <*d a relatively flexible but soft 
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Polyester Alloys - Examples M5 
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The imu* tor mi*™ J ZS^L' J» S i Un<ler et ™ 1 " i ° n «• "WW I" ™* I. 
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TABLE I 



System (1) + System (3) - Curing, Condition (a) 




EX 


Wt% of S3 in 


Rub 


Surface 


Gloss 


T-Bend 


Impact 


Elongat 


• Tg 




Mixture 


Test 


Hardness 






Reverse 




<-C) 


S1 


0 


>100 


340 


100 


4.5T 


1,13(10) 


2 


88 


1 


20 


>100 


305 


98 


4T 


2,26(20) 


4 


63 


2 


40 


>100 


285 


96 


0.5T 


6,78(60) 


220 


55 


3 


50 


>100 


275 


95 


0T 


6,78(60) 


240 


53 


4 


60 


>100 


245 


86 


0T 


6,78(60) 


130 


50 


5 


80 


>100 


195 


69 


1T 


4,52(40) 


80 


48 


S3 


100 


>100 


185 


10 


1T 


4,52(40) 


60 





TABLE II 
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System (1) + System (3) - Curing Condition (b) 






EX 


Wt% of S3 in 


Rub 


Surface 


Gloss 


T-Bend 


Impact 


Elongat. 


Tg 






Mixture 


Test 


Hardness 






Reverse 




TO) 




S1 


0 


>100 


320 


100 


5T 


1,13(10) 


3 


se- 


25 


6 


20 


>100 


305 


100 


3,5T 


2,26(20) 


3,5 


es 




7 


40 


>100 


260 


99 


0.5T 


6,78(60) 


165 


52 




8 


50 


>100 


235 


94 


1T 


6,78(60) 


125 


44 




9 


60 


>100 


205 


91 


1T 


6,78(60) 


120 






10 


80 


>100 


130 


77 


1T 


6,78(60) 


75 




30 


S3 


100 


>100 


70 


20 


1T 


6,78(60) 


65 





TABLE III 



System (2) + System (3) - Curing Condition (b) 








Flexibilty 








EX 


Wt% of S3 in 


Rub 


Surface 


Gloss 


T-Bend 


Impact 


Elongat. 


Tg 




Mixture 


Test 


Hardness 






Reverse 




fo 


S2 


0 


>100 


330 


100 


5T 


1,13(10) 


3 


92 


11 


20 


>100 


330 


100 


2.5T 


2,26(20) 


3,5 


77 


12 


. 40 


>100 


290 


98 


1.5T 


6,78(60) 


55 


69 


13 


50 


>100 


250 


95 


1T 


6,78(60) 


145 


69 


14 


60 


>100 


205 


80 


1T 


6,78(60) 


75 


67 


15 


80 


>100 


130 


70 


1T 


6,78(60) 


85 




S3 


100 


>100 


70 


20 


1T 


6,78(60) 


70 





As can be seen from the results, the combination of the rather hard and brittle systems (1 and 2) with 
the more soft and flexible system (3), in accordance with the present invention, produced polymer alloys 
displaying improved mechanical properties, with an unusual compromise between the surface hardness and 
flexibility properties. The somewhat linear behavior of certain properties (e.g., surface hardness) combined 
with the somewhat non-linear behavior of other of the properties (e.g., flexibility, gloss and elongation) 
demonstrates a synergistic effect not expected from merely blending the various systems. In other words, 
polymer alloys in accordance with the present invention are unexpectedly advantageous over what would be 
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expected based upon the individual systems utilized. 

Further, the polymer alloys show a good combination of surface hardness, flexibility and solvent 
resistance making them especially well-suited for the automotive and coil-coating applications as discussed 
earlier. 

Many modifications and variations can be made to the embodiments specifically mentioned here 
without departing substantially from the concept of the present invention. Accordingly, it should be clearly 
understood that the preferred form of the invention described herein is exemplary only, and is not intended 
as a limitation on the scope thereof. 



Claims 



1. A polymer alloy comprising the co-homocrosslinked product of a first polymer system with a second 
polymer system, characterized in that the polymer alloy is a thermosetting polyester alloy wherein: 

(1) the first polymer system is a first thermosetting polyester system based upon 

(a) a substantially saturated polyester polyol as a binder, and 

(b) a crosslinking agent for the hydroxyl groups of the polyester polyol: and 

(2) the second polymer system is a second thermosetting polyester system based upon 
(a) a free-radically crosslinkable, substantially active hydrogen free polyester as a binder. 

2. The polymer alloy according to claim 1, characterized in that the crosslinking agent for the hydroxy! 
groups of the polyester polyol is an isocyanate and/or melamine crosslinking agent. 

3. The polymer alloy according to claim 1, characterized in that the second polymer system includes a 
free-radical initiator. 

4. The polymer alloy according to claim 3, characterized in that the -free-radical initiator comprises a 
polyallyloxy groups-containing compound. 

5. .The polymer alloy according to claim 1, characterized in that the polymer alloy comprises the 
simultaneous homocrosslinked product of the first and second polymer systems. 

6. The polymer alloy according to claim 1, characterized in that the polymer alloy is a thermosetting 
polyester alloy comprising .from about 10 to about 90 weight% of the first polymer system and from about 
10 to about 90 weight% of the second polymer system, wherein weight% is based upon the total weight of 
the first and second polymer systems. 

7. A coating composition comprising the first polymer system and the second polymer system as set 
forth in any one of claims 1-4 and 6. 

8. The coating composition according to claim 7, characterized in that it further comprises a pigment. 

9. A method of producing a polymer alloy by co-homocrosslinking, at an elevated temperature, the first 
polymer system and the second polymer system as set forth in any one of claims 1-4 and 6. 

10. The method according to claim 9, characterized in that the first and second polymer systems are 
simultaneously homocrosslinked at an elevated temperature. 

11. A method of coating a substrate by applying to the substrate a coating composition comprising the 
first polymer system and the second polymer system as set forth in any one of claims 1-4 and 6, then co- 
homocrosslinking the first and second polymer systems at an elevated temperature. 

12. The method according to claim 11, characterized in that the first and second polymer systems are 
simultaneously homocrosslinked at an elevated temperature. 

13. The method according to claim 11, characterized in that the coating composition further comprises 
a pigment. K 
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